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Abstract: Environmental nanotechnology, an interdisciplinary field at the intersection of chemistry,
physics, materials science, and environmental science, holds great promise for addressing pressing
environmental challenges and advancing sustainable development. This review article provides a
comprehensive overview of the chemo-physical principles underlying environmental nanotechnology and
discusses their applications in pollution remediation, water treatment, air purification and environmental
monitoring. We begin by introducing the concept of environmental nanotechnology and its significance in
mitigating pollution and protecting human health and ecosystems. Subsequently, we delve into the chemo-
physical properties of nanomaterials and their interactions with environmental contaminants, including
adsorption, degradation, and transformation processes. We then review recent advancements in the
synthesis, characterization, and functionalization of nanomaterials for environmental applications,
highlighting novel strategies for enhancing their performance and efficiency. Furthermore, we explore the
diverse applications of nanomaterials in environmental remediation, including the removal of organic
pollutants, heavy metals, and emerging contaminants from soil, water, and air. We also discuss the
potential risks and challenges associated with the use of nanomaterials in environmental applications and
propose future directions for research and development. By synthesizing and analyzing the latest research
in this rapidly evolving field, we aim to elucidate the fundamental principles governing the behavior of
nanomaterials in the environment and inspire innovative solutions to address global environmental
challenges.
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